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DESCRIPTION 
CARD DEVICE 

Technical Field 

The present invention relates to card devices loadable 
into electronic apparatuses, such as personal computers. 
Background Art 

Fig. 6 is a simplified schematic diagram illustrating 
an example of a card device. A card device 41 includes a 
card casing 42, a circuit substrate 43 housed inside the 
card casing 42, and an antenna 44 disposed rotatably on the 
exterior of the card casing 42. 

The base end of the antenna 44 is provided with an 
antenna rotary shaft 45 composed of a conductive material. 
One side wall of the card casing 42 is provided with a 
through hole through which the antenna rotary shaft 45 
extends from the exterior to the interior of the card casing 
42. The antenna rotary shaft 45 extending into the card 
casing 42 throuigh this antenna-rotary-shaft-insertion 
through hole is electrically connected to an electric 
circuit (not shown) disposed on the circuit substrate 43. 
Accordingly, the antenna 44 is electrically connected to the 
electric circuit on the circuit substrate 43 via the antenna 
rotary shaft 45. 

Patent Document 1: Japanese Unexamined Patent Application 
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Publication No. 2001-339211 

Patent Document 2: Japanese Unexamined Patent Application 
Publication No. 2002-374111 
Disclosure of Invention 

Problems to be Solved by the Invention 

Because the antenna rotary shaft 45 is rotatable, it is 
not desirable to connect the antenna rotary shaft 45 
directly to the circuit substrate 43 due to various problems 
that may be caused by the rotation of the antenna rotary 
shaft 45. Accordingly, as shown in a schematic cross- 
sectional view of Fig. 1, the antenna rotary shaft 45 is 
electrically connected to the electric circuit on the 
circuit substrate 43 via a feeding terminal 46 (for example, 
see Patent Document 1) . 

In the example shown in Fig. 7, the feeding terminal 4 6 
is composed of a conductive material and includes an 
antenna-rotary-shaft connection part 46A that is in contact 
with the antenna rotary shaft 45, and a circuit connection 
part 4 6B that is in contact with an antenna connection land 
47 of the electric circuit, which is disposed on a substrate 
surface of the circuit substrate 43. Since the antenna 
rotary shaft 45 is in contact with the antenna-rotary-shaft 
connection part 4 6A of the feeding terminal 4 6 and the 
circuit connection part 4 6B of the feeding terminal 4 6 is in 
contact with the antenna connection land 47 of the circuit 



substrate 43, the antenna 44 is electrically connected to 
the electric circuit of the circuit substrate 43 via the 
antenna rotary shaft 4 5 and the feeding terminal 46. 
Reference numeral 48 in Fig. 7 indicates a wiring pattern 
for connecting the antenna connection land 47 to, for 
example, a radio-communication high-frequency circuit (not 
shown) in the electric circuit. 

If the antenna rotary shaft 45 is electrically 
connected to the electric circuit of the circuit substrate 
4 3 via the feeding terminal 4 6 as shown in Fig. 7, the 
following problems may exist. Specifically, when the 
circuit substrate 43 is viewed from above, the feeding 
terminal 46 has a configuration in which the part 46A in 
contact with the antenna rotary shaft 45 and the part 46B in 
contact with the antenna connection land 47 of the circuit 
substrate 43 are disposed in parallel. Furthermore, in view 
of preventing a connection failure between the antenna 
rotary shaft 45 and the antenna connection land 47, a size 
reduction of the antenna-rotary-shaft connection part 4 6A 
and the circuit connection part 4 6B is limited. For these 
reasons, it is difficult to reduce the area occupied by the 
feeding terminal 4 6 on the card- device 41. 

Furthermore, a signal transferred between the antenna 
44 and the electric circuit of the circuit substrate 43 must 
travel through two contact points, namely, the contact point 
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between the antenna-rotary-shaft connection part 4 6A of the 
feeding terminal 4 6 and the antenna rotary shaft 45 and the 
contact point between the circuit connection part 4 6B of the 
feeding terminal 4 6 and the antenna connection land 47 of 
the circuit substrate 43. Since the two conductors are only 
in contact with each other in each of these contact points, 
the signal may easily be subject to a conduction failure. 
Moreover, this may also be problematic in inducing a large 
conduction loss of the signal. These problems may possibly 
result in lower reliability of the radio communication 
performance of the card device 41. On the other hand, gold- 
plating the surface of the antenna connection land 47, for 
example, to enhance the reliability of the contact between 
the feeding terminal 4 6 and the antenna connection land 47 
can lead to higher costs. 
Means for Solving the Problems 

The present invention provides the following structure 
for solving the above-mentioned problems. Specifically, the 
present invention provides a card device, which includes a 
card casing housing a circuit substrate; and an antenna 
which is disposed rotatably on an exterior of the card 
casing and is electrically connected to an electric circuit 
provided on the circuit substrate. A side wall of the card 
casing is provided with a through hole through which an 
antenna rotary shaft extends, the antenna rotary shaft being 
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disposed at a base end of the antenna and being composed of 
a conductive material. The antenna rotary shaft extends 
from the exterior of the card casing towards the interior of 
the card casing through the through hole. The antenna 
rotary shaft is disposed along a substrate surface of the 
circuit substrate in the card casing while being separated 
from the substrate surface. A section of the circuit 
substrate that is opposed to the antenna rotary shaft has a 
feeding terminal fixed thereto, the feeding terminal being 
electrically connected to the electric circuit of the 
circuit substrate. The feeding terminal has a pair of 
antenna-rotary-shaft elastically-pressing portions that 
sandwich the antenna rotary shaft from opposite sides with 
elastic forces. The pair of antenna-rotary-shaft 
elastically-pressing portions is in pressure-contact with 
the antenna rotary shaft by being in surface-contact with a 
periphery surface of the antenna rotary shaft. The antenna 
rotary shaft is electrically connected to the electric 
circuit of the circuit substrate via the antenna-rotary- 
shaft elastically-pressing portions. 
Advantages 

According to the present invention, the feeding 
terminal is fixed to a section of the circuit substrate that 
is opposed to the antenna rotary shaft disposed in an 
elevated manner from the circuit substrate. Moreover, the 
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feeding terminal has a pair of antenna-rotary-shaft 
elastically-pressing portions that sandwich the antenna 
rotary shaft from opposite sides with elastic forces. In 
other words, with respect to the vertical direction, the 
feeding terminal according to the present invention has one 
part that is in contact with the antenna rotary shaft and 
another part that is connected to the electric circuit of 
the circuit substrate. According to this structure, the 
area occupied by the feeding terminal in the card device can 
be reduced more readily in comparison to a feeding terminal 
having the antenna-rotary-shaft connection part and the 
circuit connection part disposed in parallel to each other. 

Furthermore, in the present invention, the feeding 
terminal sandwiches the antenna rotary shaft from opposite 
sides with the pair of antenna-rotary-shaft elastically- 
pressing portions. Moreover, because these antenna-rotary- 
shaft elastically-pressing portions are in surface-contact 
with the antenna rotary shaft, the contact area between the 
antenna rotary shaft and the feeding terminal is large, 
thereby achieving a stable electrical connection between the 
antenna rotary shaft and the feeding terminal - 
Brief Description of the Drawings 

Fig. 1 is a schematic cross-sectional view illustrating 
relevant components included in a card device according to 
an embodiment of the present invention. 
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Fig. 2 is an exploded view of the card device according 
to the embodiment of the present invention. 

Fig. 3 is a schematic perspective view illustrating an 
example of a feeding terminal incorporated in the card 
device shown in Figs. 1 and 2. 

Fig. 4a is a schematic diagram illustrating a state in 
which the feeding terminal and an antenna rotary shaft are 
not yet combined with each other. 

Fig. 4b is a schematic diagram illustrating a state in 
which the feeding terminal and the antenna rotary shaft are 
in the process of being combined with each other. 

Fig. 4c is a schematic diagram illustrating a state in 
which the feeding terminal and the antenna rotary shaft are 
combined with each other. 

Fig. 5 is a schematic diagram illustrating an 
alternative example of the feeding terminal. 

Fig. 6 is a simplified schematic diagram illustrating 
an example of a card device. 

Fig. 7 is a schematic diagram illustrating an example 
of a configuration in which an antenna rotary shaft is 
electrically connected to a circuit on a circuit substrate 
via a feeding terminal. 
Reference Numerals 

1 card device 

2 front cover 
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3 



back cover 



4 



card casing 



5 



circuit substrate 



7 



antenna 



12 



antenna rotary shaft 



13 



through hole 



18 



antenna-rotary-shaft supporting portion 



20 



feeding terminal 



22A, 22B, 27A, 27B 



antenna-rotary-shaft 



elastically-pressing portions 

Best Mode for Carrying Out the Invention 

Embodiments of the present invention will now be 
described with reference to the drawings. 

Referring to a schematic exploded view of Fig. 2, a 
card device according to an embodiment includes a card 
casing 4 consisting of a combination of a front cover 2 and 
a back cover 3, a circuit substrate 5 housed in the card 
casing 4, and an antenna 7 which is disposed rotatably on 
the exterior of the card casing 4 and is electrically 
connected to an electric circuit 6 provided on the circuit 
substrate 5. The card device 1 (and may be, for example, a 
CF card or a PC card) is loadable into a card-holding 
portion of an electronic apparatus, such as a personal 
computer. The card device 1 is an extended type having an 
extended portion E that protrudes from the card-holding 
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portion when the card device is inserted in the card-holding 
portion. CF (Compact Flash) is a trademark registered in 
the Japanese Patent Office. 

The front cover 2 has an integrated structure that 
includes a frame 10 defining side walls and composed of, for 
example, a resin material, and a panel 11 formed of, for 
example, a metal plate. On the other hand, the back cover 3 
is formed of, for example, a metal plate. The back cover 3 
has extended wall segments 3a, 3b extending upward along the 
outer surfaces of the side walls of the front cover 2 (i.e. 
the frame 10) . The tip of each of the extended wall 
segments 3a, 3b is bent, thereby forming a hook portion F. 
The front cover 2 is provided with hook-receiving portions 
lOf onto which these hook portions F are securely hooked. 

In this embodiment, the bottom surface of the frame 10 
of the front cover 2 is attached to the rim portion of the 
back cover 3 (for example, a shaded portion Za shown in Fig. 
2) with a bonding material, which may be, for example, an 
adhesive or a double-sided tape. Moreover, the back cover 3 
is secured to the front cover 2 by hooking the hook portions 
F onto the hook-receiving portions lOf . Accordingly, the 
card casing 4 is formed by combining the front cover 2 with 
the back cover 3. 

In this embodiment, the circuit substrate 5 is a one- 
side mounting type in which components are mounted only on 
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the top surface thereof. The back surface of the circuit 
substrate 5 may be attached to the back cover 3 with a 
bonding material, such as a double-sided tape and an 
adhesive, or may be attached to the back cover 3 by thermo- 
compression bonding. In this fixed state, the circuit 
substrate 5 is housed in the interior space of the card 
casing 4 formed of the combination of the front cover 2 and 
the back cover 3. 

An antenna 7 includes a protective casing 7a composed 
of, for example, a resin material, and an antenna body (not 
shown) disposed inside the protective casing 7a and provided 
for sending and receiving electric waves. The base end of 
the antenna 7 is provided with an antenna rotary shaft 12 
which is electrically connected to the antenna body and is 
composed of a conductive material. 

Fig. 1 is a schematic cross-sectional view taken along 
line A-A in Fig. 2. Referring to Fig. 1, in the front cover 
2, the side wall of the frame 10 that forms the extended 
portion E is provided with a through hole 13 through which 
the antenna rotary shaft 12 extends. The through hole 13 is 
for inserting the antenna rotary shaft 12 from the exterior 
to the interior of the card casing 4 along the substrate 
surface of the circuit substrate 5. The through hole 13 has 
an engagement portion 13A through which the antenna rotary 
shaft 12 extends without forming substantially any gap 
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therebetween, and a larger-diameter portion 13B which is 
given a larger diameter than the engagement portion 13A. 
The engagement portion 13A and the larger-diameter portion 
13B are disposed in that order from the interior to the 
exterior of the card casing 4 . 

The larger-diameter portion 13B of the through hole 13 
contains therein a washer 14 which abuts on a step D formed 
between the larger-diameter portion 133 and the engagement 
portion 13A, and an O ring 15 which abuts on the washer 14. 
The antenna rotary shaft 12 is capable of extending through 
the washer 14 and the O ring 15. 

The base end of the antenna rotary shaft 12 is provided 
with a projection 12A that fits in the larger-diameter 
portion 138 of the through hole 13. For example, when 
inserting the antenna rotary shaft 12 into the through hole 
13, the O ring 15 and the washer 14 are preliminarily fitted 
onto the antenna rotary shaft 12 in that order, and in this 
state, the antenna rotary shaft 12 is inserted into the 
through hole 13 from the exterior of the card casing 4. In 
this embodiment, the washer 14 abuts on the step D in the 
through hole 13 and the O ring 15 abuts on the washer 14, 
and moreover, the projection 12A of the antenna rotary shaft 
12 abuts on the O ring 15, whereby the antenna rotary shaft 
12 is stopped from being inserted any further. In order to 
prevent the antenna rotary shaft 12 in this state from 
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coming off, a washer 17 and an E ring 16 are fitted onto the 
antenna rotary shaft 12 from inside the card casing 4. The 
E ring 16 is secured to the rim of the through hole 13 
inside the card casing 4 via the washer 17 so as to retain 
the antenna rotary shaft 12. The through hole 13, the 
washers 14, 17, the O ring 15, and the E ring 16 allow the 
antenna rotary shaft 12 to be mounted to the front cover 2 
in a rotatable fashion. 

In this embodiment, antenna-rotational-position 
maintaining means for maintaining the rotational adjustment 
position of the antenna 7 is based on a frictional force 
generated in the contact point between the O ring 15 and the 
projection 12A of the antenna rotary shaft 12. The surface 
of the O ring 15 is coated with a lubricating material for 
friction adjustment so that the frictional force generated 
between the projection 12A of the antenna rotary shaft 12 
and the O ring 15 does not interfere with the smooth 
rotation of the antenna 7 while still having the capability 
to maintain the rotational adjustment position of the 
antenna 7 . 

In this embodiment, the washer 14 is disposed between 
the step D in the through hole 13 and the O ring 15, and 
moreover, the washer 17 is disposed between the rim of the 
through hole 13 inside the card casing 4 (i.e. the inner 
wall of the frame 10) and the E ring 16. The washers 14, 17 
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prevent friction from being produced between the step D in 
the through hole 13 and the O ring 15 and also between the 
inner wall of the frame 10 and the E ring 16, thereby 
preventing a reduced life span of each of the components, 
such as the frame 10, the O ring 15, and the E ring 16, 
caused by friction. 

An inner surface of the front cover 2 is provided with 
an antenna-rotary-shaft supporting portion 18 at a position 
where the tip of the antenna rotary shaft 12 is disposed. 
In this embodiment, the antenna-rotary-shaft supporting 
portion 18 has a plate-like protrusion 18a protruding from 
the inner surface of the frame 10 towards the interior of 
the card casing 4, and an antenna-rotary-shaft insertion 
hole 18b in the protrusion 18a. The tip of the antenna 
rotary shaft 12 extends through the hole 18b of the antenna- 
rotary-shaft supporting portion 18 so that the antenna 
rotary shaft 12 is supported rotatably by the front cover 2 
(frame 10) while being elevated from the circuit substrate 5. 

In this embodiment, an antenna connection land (not 
shown) is disposed on the circuit substrate 5 at a position 
facing a section of the antenna rotary shaft 12 between the 
side wall of the frame 10 provided with the through hole 13 
and the antenna-rotary-shaft supporting portion 18. The 
antenna connection land functions as an antenna connection 
part of the electric circuit 6 disposed on the circuit 
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substrate 5. The antenna connection land has a feeding 
terminal 20 composed of a conductive material mounted 
(surface-mounted) thereon with a bonding material, such as 
solder. Consequently, the feeding terminal 20 is fixed to 
the circuit substrate 5 and is electrically connected to the 
electric circuit 6 on the circuit substrate 5. 

The feeding terminal 20 has the structure shown in Fig. 
3 in a perspective view. The feeding terminal 20 is formed 
by bending a metal plate, and includes a mounting portion 21 
which is to be mounted to the circuit substrate 5 with a 
bonding material (such as solder) , and a pair of antenna- 
rotary-shaft elastically-pressing portions 22A, 22B. 

Fig. 4c is a schematic front view of the feeding 
terminal 20 shown together with the antenna rotary shaft 12. 
As shown in the drawing, the antenna-rotary-shaft 
elastically-pressing portions 22A, 22B sandwich the antenna 
rotary shaft 12 from opposite sides with elastic forces. 
The antenna-rotary-shaft elastically-pressing portions 22A, 
22B are in surface-contact with the periphery surface of the 
antenna rotary shaft 12 and thus press against the antenna 
rotary shaft 12. The antenna rotary shaft 12 is in 
pressure-contact with the antenna-rotary-shaft elastically- 
pressing portions 22A, 228 of the feeding terminal 20, 
whereby the antenna rotary shaft 12 is electrically 
connected to the electric circuit 6 of the circuit substrate 
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5 via the feeding terminal 20. 

Since the antenna-rotary-shaft elastically-pressing 
portions 22A, 22B are in surface-contact with the periphery 
surface of the antenna rotary shaft 12 and thus press 
against the antenna rotary shaft 12, the following friction 
torque is generated in the antenna rotary shaft 12. In 
other words, according to this embodiment, the frictional 
force between the antenna-rotary-shaft elastically-pressing 
portions 22A, 22B and the antenna rotary shaft 12 is set 
such that when the O ring 15 included in the antenna- 
rotational-position maintaining means becomes damaged, the 
antenna-rotary-shaft elastically-pressing portions 22A, 22B 
function alternatively as the antenna-rotational-position 
maintaining means in place of the O ring 15. Specifically, 
the pressing force applied to the antenna rotary shaft 12 
from the antenna-rotary-shaft elastically-pressing portions 
22A, 223, for example, is set such that the frictional force 
is prevented from interfering with the smooth rotation of 
the antenna 7 while still having the capability to maintain 
the rotational adjustment position of the antenna 7. 
Accordingly, the antenna-rotary-shaft elastically-pressing 
portions 22A, 22B generate a frictional force with respect 
to the antenna rotary shaft 12 such that the antenna-rotary- 
shaft elastically-pressing portions 22A, 22B can function as 
the antenna-rotational-position maintaining means. 
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As described above, according to this embodiment, the 
circuit substrate 5 is mounted to the back cover 3, and the 
antenna rotary shaft 12 is securely supported by the front 
cover 2. Moreover, an insertion inlet 24 between the pair 
of antenna-rotary-shaft elastically-pressing portions 22A, 
22B is located at an upper portion of the feeding terminal 
20. Accordingly, during the manufacturing process, for 
example, when the front cover 2 having the antenna rotary 
shaft 12 attached thereto is being placed over the back 
cover 3 having the circuit substrate 5 fixed thereto, the 
antenna rotary shaft 12 is pressed against the elastic 
forces of the antenna-rotary-shaft elastically-pressing 
portions 22A, 22B so as to become inserted between the pair 
of antenna-rotary-shaft elastically-pressing portions 22A, 
22B through the insertion inlet 24, as shown in Figs. 4a to 
4b. In this combined state of the front cover 2 and the 
back cover 3, the antenna rotary shaft 12 is in surface- 
contact with the antenna-rotary-shaft elastically-pressing 
portions 22A, 228, whereby the antenna rotary shaft 12 is 
elastically sandwiched between the antenna-rotary-shaft 
elastically-pressing portions 22A, 22B from opposite sides. 
In other words, by simply combining the front cover 2 and 
the back cover 3, the antenna rotary shaft 12 can be 
elastically sandwiched between the antenna-rotary-shaft 
elastically-pressing portions 22A, 22B of the feeding 
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terminal 20. Consequently, the manufacturing process does 
not require a troublesome step, such as a positional 
adjustment step for the antenna rotary shaft 12 with respect 
to the feeding terminal 20, thereby simplifying the 
manufacturing process for the card device 1. 

According to this embodiment, since the feeding 
terminal 20 presses against the antenna rotary shaft 12 from 
opposite sides using its elastic force in order to sandwich 
the antenna rotary shaft 12 in a surface-contact fashion, 
the reliability of the electrical connection between the 
feeding terminal 20 and the antenna rotary shaft 12 is 
improved. Furthermore, since the elastic force of the 
feeding terminal 20 is a force acting in a direction 
parallel to the substrate surface of the circuit substrate 5 
instead of a force acting in a direction that lifts the 
feeding terminal 20 from the circuit substrate 5, the 
feeding terminal 20 is prevented from becoming detached from 
the circuit substrate 5 due to the elastic force of the 
feeding terminal 20 itself. 

Furthermore, according to this embodiment, the feeding 
terminal 20 is electrically connected to the electric 
circuit 6 of the circuit substrate 5 by mounting the feeding 
terminal 20 to the circuit substrate 5 with a bonding 
material, such as solder. Accordingly, in a conduction path 
for a signal traveling between the antenna 7 and the 
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electric circuit 6 of the circuit substrate 5, only one 
contact point between conductors exists, which is the 
contact point between the feeding terminal 20 and the 
antenna rotary shaft 12. Consequently, since this 
embodiment has a reduced number of contact points between 
conductors in the signal conduction path between the antenna 
7 and the electric circuit 6, conduction failures caused by 
contact points and a large conduction loss of signals can be 
reduced. This enhances the reliability of the electrical 
connection (signal conduction) between the antenna 7 and the 
electric circuit 6 of the circuit substrate 5, thereby 
improving the radio communication performance of the card 
device 1. 

Supposedly, for example, if the feeding terminal is 
connected to the electric circuit of the circuit substrate 
only by being in contact with, for example, a land disposed 
on the circuit substrate, the surface of the land must be, 
for example, gold-plated in order to enhance the reliability 
of the connection between the feeding terminal and the land. 
In contrast, according to this embodiment, the feeding 
terminal 20 is connected to the electric circuit 6 of the 
circuit substrate 5 by mounting the feeding terminal 20 to, 
for example, the land of the circuit substrate 5 using a 
bonding material, such as solder. For this reason, the land 
does not need to be, for example, plated with gold. This 
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contributes to lower manufacturing costs, whereby the card 
device 1 can be provided at a lower cost. 

Furthermore, in this embodiment, since the feeding 
terminal 20 is fixed to the circuit substrate 5 using a 
bonding material, such as solder, the feeding terminal 20, 
for example, can be mounted to the circuit substrate 5 in 
the same process for soldering an electronic component to 
the circuit substrate 5. Accordingly, this eliminates the 
need for a troublesome step, such as a screwing step for the 
feeding terminal 20, whereby the manufacturing process of 
the card device 1 can be simplified. This leads to lower 
manufacturing costs for the card device 1, thereby 
contributing to a cost reduction of the card device 1. 

Furthermore, in this embodiment, the inner surface of 
the card casing 4 is provided with the antenna-rotary-shaft 
supporting portion 18. According to this structure, the 
antenna rotary shaft 12 is supported by a side wall of the 
card casing 4 and the antenna-rotary-shaft supporting 
portion 18 disposed in the inner surface of the card casing 
4. Consequently, in a case where the antenna 7 receives an 
impact and the antenna rotary shaft 12 thus receives an 
external stress, the external stress applied to the antenna 
rotary shaft 12 can be released to the card casing 4 through 
the side wall of the card casing 4 and the antenna-rotary- 
shaft supporting portion 18. In addition, the antenna- 
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rotary-shaft elast ically-pressing portions 22A, 22B of the 
feeding terminal 20 that are in contact with the antenna 
rotary shaft 12 have elasticity. For this reason, even when 
the external stress is applied to the feeding terminal 20 
from the antenna rotary shaft 12, the external stress is 
absorbed by the elasticity of the antenna-rotary-shaft 
elastically-pressing portions 22A, 22B. Accordingly, the 
external stress from the antenna rotary shaft 12 is 
prevented from being applied to the circuit substrate 5 via 
the feeding terminal 20. In other words, according to this 
embodiment, when the antenna 7 receives an impact, the 
external stress is prevented from being applied directly to 
the circuit substrate 5 through the antenna rotary shaft 12. 
This prevents, for example, the feeding terminal 20 from 
becoming detached from the circuit substrate 5. Accordingly, 
a card device 1 having resistance to an impact from an 
external source can be provided. 

Furthermore, in this embodiment, the front cover 2 and 
the back cover 3 are combined with each other by securely 
hooking the hook portions F of the extended wall segments 3a, 
3b provided in the back cover 3 onto the hook-receiving 
portions lOf of the front cover 2. Consequently, the 
process for combining together the front cover 2 and the 
back cover 3 does not require a troublesome step, such as a 
screwing step, whereby the manufacturing process for the 
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card device 1 is simplified. Moreover, since the front 
cover 2 and the back cover 3 are mechanically combined with 
each other, there is a less possibility of deterioration in 
the combined state between the front cover 2 and the back 
cover 3, such as a detachment between the front cover 2 and 
the back cover 3. Accordingly, this increases the 
mechanical strength of the card casing 4. 

Furthermore, according to this embodiment, the antenna 
rotary shaft 12 is securely supported by the front cover 2, 
and the back cover 3 holds the circuit substrate 5 having 
the feeding terminal 20 fixed thereon. Supposedly, if the 
combined state between the front cover 2 and the back cover 
3 deteriorates, the sandwiched state of the antenna rotary 
shaft 12 by the elastic pressing force of the feeding 
terminal 20 may possibly become lost. In contrast, 
according to this embodiment as described above, the front 
cover 2 and the back cover 3 are mechanically combined with 
each other by securely hooking the hook portions F of the 
back cover 3 onto the hook-receiving portions lOf of the 
front cover 2. Consequently, this strengthens the combined 
state between the front cover 2 and the back cover 3, 
thereby preventing the sandwiched state of the antenna 
rotary shaft 12 by the elastic pressing force of the feeding 
terminal 20 from becoming lost due to deterioration in the 
combined state between the front cover 2 and the back cover 
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3. Accordingly, this enhances the reliability of the 
electrical connection between the antenna 7 and the electric 
circuit 6 of the circuit substrate 5. 

The technical scope of the present invention is not 
limited to the above embodiments, and modifications are 
permissible within the scope and spirit of the present 
invention. For example, although the card device 1 in this 
embodiment is an extended type, the present invention is 
applicable to a type of a card device that does not have the 
extended portion E, 

Furthermore, although the front cover 2 includes the 
frame 10 composed of, for example, a resin material and the 
panel 11 formed of a metal plate according to this 
embodiment, the front cover 2 may alternatively have a 
single-piece body composed entirely of the same resin 
material (for example, non-crystalline plastic, such as 
polycarbonate) and formed by, for example, molding the resin 
material into the same shape as the shape described in this 
embodiment . 

Furthermore, although the antenna-rotational-position 
maintaining means includes the O ring 15 in this embodiment, 
a wave washer, for example, may be provided in place of the 
O ring 15. In that case, the antenna-rotational-position 
maintaining means may maintain the rotational adjustment 
position of the antenna 7 using the frictional force 
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generated between the wave washer and the projection 12A of 
the antenna rotary shaft 12. As a further alternative, the 
antenna-rotational-position maintaining means may include a 
spring. Accordingly, there are various types of mechanisms 
for maintaining the rotational adjustment position of the 
antenna 7, and any one of these types of mechanisms may be 
used as the antenna-rotational-position maintaining means. 
Furthermore, because the antenna-rotary-shaft elastically- 
pressing portions 22A, 22B included in the feeding terminal 
20 can also function as the antenna-rotational-position 
maintaining means in this embodiment, the antenna- 
rotational-position maintaining means other than the 
antenna-rotary-shaft elastically-pressing portions 22A, 22B 
(such as the O ring 15) may alternatively be omitted. In 
that case, the number of components can advantageously be 
reduced. 

Furthermore, the feeding terminal may have alternative 
shapes other than the shape shown in Fig. 3 as long as it 
has a pair of antenna-rotary-shaft elastically-pressing 
portions that sandwich the antenna rotary shaft from 
opposites sides with elastic forces in a surface-contact 
fashion. For example, a type of feeding terminal 20 shown 
in Fig. 5 may be applied. The feeding terminal 20 of this 
type is formed by punching out a metal plate. This feeding 
terminal 20 also has a pair of antenna-rotary-shaft 
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elastically-pressing portions 27A, 27B that sandwich the 
antenna rotary shaft 12 from opposite sides with elastic 
forces. An insertion inlet 28 between the pair of antenna- 
rotary-shaft elastically-pressing portions 27A, 27B is 
located at an upper portion of the feeding terminal 20. 

Furthermore, although only one antenna-rotary-shaft 
supporting portion 18 is provided in this embodiment, a 
plurality of antenna-rotary-shaft supporting portions 18, 
for example, may alternatively provided in a manner such 
that the antenna-rotary-shaft supporting portions 18 are 
separated from each other by a certain distance. In that 
case, the antenna rotary shaft 12 extending into the card 
casing 4 may be supported by the antenna-rotary-shaft 
supporting portions 18 at multiple positions. 
Industrial Applicability 

The present invention provides a simplified 
manufacturing process for the card device and higher 
reliability of the card device. Therefore, the present 
invention is effective for, for example, general-purpose 
card devices. 



